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ABSTRACT 


This report provides ichthyoplankton and associated station 
and tow data from California Cooperative Oceanic Fisheries 
Investigations (CalCOFI) cruises conducted off California and 
Baja California in 1965. It is the fifteenth report in a series 
that presents these data for all biological-oceanographic CalCOFI 
surveys from 1951 to the present. A total of 1086 stations was 
occupied during 4 quarterly multivessel cruises over a survey 
area which extended from Pt. Reyes, California to Cape San 
Lazaro, Mexico and seaward to several hundred miles. The data 
are listed in a series of 6 tables; the background, methodology, 
and information necessary for interpretation and quantitative 


analysis of the data are presented in an accompanying text. All 
pertinent station and tow data, including volumes of water 
strained and standard haul factors, are listed in the first 
table. Another key table lists, by station and month, 


standardized counts of each of the 161 larval fish categories 
identified from survey samples. This and previous and subsequent 
reports make the CalCOFI ichthyoplankton and station data 
available to all investigators and serve as guides to the newly 
developed computer data base. 


INTRODUCTION 


This report, the fifteenth of a series, provides 
ichthyoplankton and associated station and tow data from 
California Cooperative Oceanic Fisheries Investigations (CalCOFT) 
joint biological-oceanographic survey cruises conducted in 1965. 
This program was initiated in 1949, under the sponsorship of the 
Marine Research Committee of the State of California, to study 
the population fluctuations of the Pacific sardine (Sardinops 
sagax) and the environmental factors that may play a role in such 
fluctuations. CalCOFI, known as the California Cooperative 
Sardine Research Program from 1949 to 1953, was made up of 
representatives of the South Pacific Fisheries Investigations 
(SPFI) of the U.S. Fish and Wildlife Service [now the La Jolla 
Laboratory, National Marine Fisheries Service (NMFS)], the 
Scripps Institution of Oceanography (SIO), the California 
Department of Fish and Game (CDFG), the California Academy of 
Sciences (CAS) and the Hopkins Marine Station of Stanford 
University. The first three of these agencies supplied ships and 
personnel to conduct the sea _ surveys. NMFS processed the 
plankton samples and analyzed the ichthyoplankton from them. SIO 
processed and analyzed the hydrographic samples and measurements 
and also analyzed invertebrate groups from the plankton samples. 


The boundaries, station placement, and sampling frequency 
for the CalCOFI survey area were based on the results of joint 
biological and oceanographic cruises conducted by NMFS and SIO 
during 1939-41. Those cruises were designed to collect sardine 
eggs and larvae and associated hydrographic data over the entire 
areal and seasonal spawning range of the _ species. On these 
survey cruises, plankton tows were made to 70 m, a depth which 


encompassed the vertical distribution of sardine eggs and larvae. 
Wide-ranging joint biological and oceanographic survey cruises 
were resumed in 1949 with sardine as the focus; however, an 
increasing interest in other biological components resulted in 
the deepening of standard tows to 140 m in 1951. This marked the 
beginning of truly quantitative ichthyoplankton sampling on 
CalCOFI surveys. 


Data resulting from CalCOFI surveys in 1965 have been 


published in a number of forms. Hydrographic data (Univ. of 
Calif., SIO, 1965, 1967) and zooplankton volumes (Smith, 1971) 
were presented in standard formats. Distributional maps of 
larvae of 5 taxa taken on CalCOFI surveys during 1965 are 
presented in the cCalCOFI Atlas series: northern anchovy 
(Engraulis mordax), Kramer and Ahlstrom, 1968; jack mackerel 


(Trachurus symmetricus) and Pacific hake (Merluccius productus) , 
Ahlstrom, 1969; Pacific sardine (Sardinops sagax), Kramer, 1970; 
rockfish (Sebastes spp.), Ahlstrom et al., 1978. 


A computer data base for eggs and larvae of sardine and 
anchovy, for larvae of hake, jack mackerel and Pacific mackerel 
(Scomber japonicus), and for eggs of Pacific saury (Cololabis 
saira) was established in 1969. The development of a data base 
for other fish larvae is a complex undertaking because competency 
of identification has evolved steadily over the past 38 years. 
We began the task of producing a CalCOFI ichthyoplankton data 
base and associated data report series in 1983. All available 
original records for 1965 were subjected to an extensive 
verification and editing process to produce this report. This 
and previous (Ambrose et al., 1987a,b,c; 1988; Sandknop et al., 
1987a,b; 1988a,b; Stevens et al., 1987a,b,c; Sumida et al., 
1987a,b; 1988) and subsequent reports make the CalCoFI 
ichthyoplankton and station data available to all investigators 
and serve as guides to the computer data base. The data base 
will be modified when additional errors are discovered and when 
composite taxa from the earlier years are reidentified. These 
reports are the fundamental reference documents against which 
subsequent changes in the data base can be compared. 


SAMPLING AREA AND PATTERN 


In 1965, CalCOFI survey cruises were conducted at quarterly 
intervals. A total of 1086 stations included in this data base 
waS occupied on 4 cruises, with an average of 272 stations per 
cruise (range 193-311). Coverage of the survey station pattern 
varied among cruises and the entire survey area was not covered 
on any single cruise (Figures 1-5, Table 1). The area off 
northern California (lines 40-57) was not covered in 1965. The 
area off central California (lines 60-77) was covered in January, 
April, and July. The area between Pt. Conception, California and 
Pt. San Juanico, Baja California (lines 80-137) was surveyed on 
all cruises and coverage extended to line 140, off Cape San 
Lazaro, in February and August. Coverage extended seaward to 
station 200 (approximately 600-700 miles offshore) on lines 60, 


70, 80, and 90 during Cruises 6501 and 6507 but typically did not 
extend beyoud station 90 or 100 (approximately 200-300 miles 
offshore)~. Some inshore stations were occupied during 1965 
which were not covered on early CalCOFI surveys. These stations 
were included in the data base but omitted from the station plots 
(Figures 2-5). 


Two vessels were employed on these cruises: the Black 
Douglas of NMFS and the Alexander Agassiz of SIO. Both vessels 
participated on each cruise except Cruise 6509, in which only the 
Black Douglas was used (Univ. of Calif., SIO 1965, 1967). 


SAMPLING GEAR AND METHODS 


The standard CalCOFI net used EEOm 1949) Geo) 19169) had! alam 
diameter mouth opening (0.785 m“ area) and an overall length of 
about 5 m. The net was constructed of 30xxx gauze, a heavy duty 
grade of silk bolting cloth, with a mesh size of 0.55 mm after 
shrinkage. The last 40 cm of the cone and the cod end were 
constructed of 56xxx grit gauze which had a mesh size of 0.25 mm 
after shrinkage. The net ring was fastened to a short 3-lead 
bridle connected to several meters of line which attached to the 
towing cable by a clamp. A current meter was suspended in the 
center of the net mouth to measure volume of water filtered (see 
Kramer etivall.-101 972) stom turther detaii's) ; 


The standard tow from 1951 through 1968 was an oblique haul 
to 140 m depth (to 15 m of the bottom in shallow areas) designed 
to. filter a constant amount of water per depth interval (ca. 
3m°/m of depth) over the vertical range of most ichthyoplankters. 
Hauls were made at a ship speed of 1.5-2.0 knots and initiated by 
clamping the net line to the towing cable with the 45 kg terminal 


weight about 10-15 m below the surface. The net was lowered to 
140 m depth by paying out 200 m of wire over a 4 minute period 
(35 m of depth/min.). After fishing at depth for 30 seconds, the 
net was retrieved at 20 m/min. (14 m depth/min.). The angle of 


stray of the towing cable was recorded every 30 seconds and 


lcalCOFI lines (Figure 6) are arranged perpendicular to the 
coastline and extend from the Canadian border (line 10) to below 


Cape siSan “lucas, ‘Baja California (lame 157)’. Stations were 
established on the basis of a perpendicular to line 80 (off Pt. 
Conception) at a point designated as station 60. Stations were 


plotted seaward and shoreward from station 60 on each line. 
Cardinal CalCOFI lines (those ending in "0") are 120 miles apart 
and usually bracket two ordinal lines (ending in "3" or "7"), so 
that lines are 40 miles apart over most of the pattern. Cardinal 
stations are 40 miles apart and typically these are separated by 
a station number ending in "5" so that stations are 20 miles 
apart out to station 90 on most lines. Stations are placed at 
closer intervals near the coast and islands to accommodate these 
features (see Kramer et al., 1972 for further details). 


maintained at 45° (+3°) by adjusting the ship speed and course. 
After reaching the surface, the net was washed down and the 
samples preserved in 5% formalin buffered with sodium borate. 
Flowmeter readings were made at the beginning and end of each 
tow. Detailed descriptions of gear and methods are given by 
Ahistrom (1953), Kramer et al. (1972), and Smith and Richardson 
(O77) 2 


LABORATORY PROCEDURES 


Laboratory processing began with the determination of a 
displacement volume for each sample (methods described in Staff, 
SPP 1953" “and Kramernassets taliyne U9) ir Zooplankton volumes 
(including ichthyoplankton) of samples collected in 1965 are 
presented graphically in Smith (1971). 


Sorting involved the removal of ichthyoplankton from the 


sample and identification and separation of: eggs and larvae of 
Pacific sardine and northern anchovy; larvae of Pacific hake; and 
eggs of Pacific saury. In 1965, each sample was’ sorted 
completely. 


A "standard haul factor" (SHF) was calculated for each tow 
to make them comparable and allow estimations of areal abundance. 
This factor adjusts the number of eggs or larvae in a haul to the 
number in 10 m~ of water strained per meter of depth fished. ima 
the vertical distribution of the species has been encompassed, 
then the adjusted value is equivalent to the number under 10 m 
of sea _ surface. The SHF is calculated for each haul by the 
formula: 


SHF = 10 D 
V 


where D = depth of haul = cosine of the average angle 
of stray of the towing cable multiplied by 
cable length (m) 


V = total volume of water (m>) strained 
during the haul 


V=Reaep 


total number of revolutions of the current 
meter during the haul 


= 
D 
0) 
i) 
0) 
vs) 
Il 


a = area (m2) of the mouth of the net 


p = length of column of water (m) needed to 
produce one revolution of the current 
meter. 


Tow depth, volume of water strained, and standard haul factor are 
listed in Table 1 for each tow taken during 1965. Detailed 


descriptions of factors involved in calculating these values are 
presented in Ahlstrom (1948), Kramer et al. (1972), and Smith and 
Richardson (1977). 


IDENTIFICATION 


Identification of ichthyoplankton species beyond those 
separated during the sorting process was carried out by a 
separate group of specialists. Ontogenetic stages of fishes are 
inherently difficult to identify and this is further complicated 
by the large number and diversity of species which contribute to 
the ichthyoplankton of the California Current region. Most 
identifications were accomplished by establishing ontogenetic 
series on the basis of morphology, meristics, and pigmentation 
and then identifying these series by relating them to known 
metamorphic, juvenile, or adult stages with overlapping features 
(Powles and Markle, 1984). A total of 159 taxa was identified 
for 1965, with 89 taken to species, 32 to genus, 32 to family, 
and 6 to order or suborder. Beginning in 1961, larvae in the 
families Paralepididae and Labridae were identified to genus or 
species. 


The task of producing a reliable and equitable 
ichthyoplankton data base required extensive procedures to 


verify, correct, and edit the original identifications. The 
primary data source was the original identification sheets (see 
Kramer et al., 1972, for examples); however, a critical resource 


used on all phases of this process was the CalCOFI 
ichthyoplankton collection in which the samples are archived. 
Throughout the course of CalCOFI ichthyoplankton studies, samples 
have been identified to the lowest taxon possible. In reviewing 
these identifications for the data base, our approach has’ been 
conservative and we have preserved those identifications and 
counts which we could confirm, while correcting as many of the 


errors as possible. After computer entry, taxonomic errors and 
inconsistencies in the data base were corrected and the most 
obvious identification errors were corrected. Our current 


knowledge of ichthyoplankton techniques coupled with a precise 
understanding of the development of identification competency in 
the program over the years allowed us to critically judge the 
historical records. Identifications were changed to different 
taxa, lumped to a higher taxonomic category, or given a more 
precise taxonomic name. In some cases, identifications of a 
taxon were inconsistent among cruises in a year. These records 
were made equitable by lumping to the higher taxonomic category 
to avoid biases that could result in quantitative 
misinterpretations. 


Next, statistical, seasonal, and geographic outliers were 
identified, employing a series of graphic summaries and listings. 
Examination of geographic outliers proved to be especially 
effective because of our accumulated knowledge of species 
distributions. In the course of examining samples for these 
outliers, other identification errors were discovered and 


eventually all taxa were scrutinized to some extent. Lastly, 
certain taxa were reexamined in all samples for the entire 


CalCOFI time series. These taxa were selected because of their 
commercial, ecological, phylogenetic, or zoogeographic importance 
or because taxonomic confusion was at the ordinal level. The 


following is a list of the taxa for 1965 which received special 
attention, with explanations and caveats intended to aid in 
quantitative interpretations: 


Anguilliformes - tentative and sporadic identifications to family 
or lower taxon lumped to order. 


Sardinops sagax - all specimens south of line 120 checked for 
misidentification of Opisthonema spp. Four large samples on 
Pinewls sainwAugust «(Stations ls 720), 1372s Sapir ranG 
137.23) appear to be a mixture of primarily small S. sagax 
and Opisthonema spp. which cannot be separated at this time. 


Engraulis mordax - some nearshore samples of small E. mordax 
may contain other anchovy genera which could not be 
differentiated. 


Nansenia spp. - all specimens checked and identified as N. 
candida or N. crassa; all specimens of these species near 
their range boundaries checked. 


Bathylagus spp. - includes small and/or disintegrated specimens 
of Bathylagus or Leuroglossus stilbius. 


Bathylagus milleri - all specimens checked. 


Stomiiformes - all specimens checked and identified to genus or 
species; residuals are small, poorly preserved specimens. 


Vinciguerria lucetia - specimens taken seaward of station 100 
checked for misidentification of V. poweriae; some V. 
poweriae may remain in V. lucetia samples from these 
stations because small larvae of the two species could not 
be differentiated; sporadic identification of V. poweriae 
began in 1961. 


Sternoptychidae - tentative and sporadic identifications of 
hatchetfishes to genus were lumped to family. 


Bathophilus spp. - all specimens checked. 
Eustomias spp. - all specimens checked. 
Photonectes spp. - all specimens checked. 


Tactostoma macropus - all specimens checked. 


Paralepididae - all specimens examined and identified to species; 
residuals are small, poorly preserved or unavailable 
specimens. 


Scopelarchidae - tentative and sporadic identifications to genus 
lumped to family. 


Lampanyctus spp. - tentative and sporadic identifications to 
species lumped to genus. 


Lampanyctus regalis - underrepresented because of inability to 
differentiate small larvae (<5 mm) from those of other 
species of the genus; counts may include other species of 
the genus because of difficulty in identifying larvae of 
this large and complex genus. 


Lampanyctus ritteri - comment for L. regalis applies to this 
species. 
Stenobrachius leucopsarus - all specimens taken seaward of 


station 100 checked. 


Triphoturus mexicanus - specimens taken seaward of station 100 
checked for misidentification of T. nigrescens. 


Centrobranchus spp. - all specimens checked. 


Diogenichthys atlanticus - all specimens at margins of range 


checked. 

Diogenichthys laternatus - all specimens at margins of range 
checked. 

Electrona rissoi - recognition of this species was inconsistent 
and others may be included in Protomyctophum crockeri or 
Myctophidae. 

Hygophum spp. - all specimens reidentified to species; residuals 


are small, poorly preserved or unavailable specimens. 
Hygophum atratum - all specimens checked. 
Hygophum reinhardtii - all specimens checked. 


Protomyctophum crockeri - some samples on northern lines may 
contain P. thompsoni, which was not identified originally. 


Physiculus spp. - all specimens examined. 


Ophidiiformes - this category did not exist originally and 
ophidiiform larvae were included in Brosmophycis marginata, 
"Otophidium", "Zoarcidae", and "blenny"; identifications of 
B. marginata proved to be mostly correct and "Zoarcidae" to 
be a yet unidentified ophidiiform species; all "Otophidium" 
and "blenny" were reexamined and the former included 
Ophidion scrippsae, Chilara taylori and other ophidiiform 


taxa (moved to order); "blenny" contained O. scrippsae, C. 
taylori, and other ophidiiform taxa in addition to true 
blennioids. 


Trachipteridae - tentative and sporadic identifications to genus 
were lumped to family. 


Melamphaes spp. - all identifications ascribed to Melamphaidae 
were reexamined and assigned to genus (Melamphaes, 
Poromitra) or species (Scopeloberyx robustus, Scopelogadus 
bispinosus). Larvae originally identified as Melamphaes spp. 
were not reexamined and this category may contain other 
melamphaid genera. 


Cottidae - all specimens checked. 
Oxylebius pictus - all specimens checked. 
Zaniolepis spp. - all specimens checked. 


Sebastes spp. - category may contain other scorpaenid genera, 
particularly in samples south of line 120. 


Blennioidei - this is the residual of the completely reexamined 
"blenny" category, which also contained various misidenti- 
fied ophidiiforms, and is now restricted to members of 
northern stichaeioid families and true blennioids (other 
than Hypsoblennius spp.) in the southern part of the 
pattern). 


Labridae - all specimens originally identified to family were 
reexamined and assigned to genus (Halichoeres) or species 
(Oxyjulis californica, Semicossyphus pulcher); residuals are 
small, poorly preserved or unavailable specimens. 


Pomacentridae - all specimens checked; now includes species other 
than Chromis punctipinnis, primarily in the south. 


Chromis punctipinnis - all specimens taken south of line 120 


checked. 
Mugil spp. - specimen checked. 
Howella brodiei - all specimens checked; originally included in 


Apogonidae; in this report we list H. brodiei in the family 
Apogonidae for convenience, recognizing that its systematic 
affinities are not resolved. 


Carangidae - all specimens checked; tentative and sporadic 
identifications to genus or species (except Trachurus 
symmetricus and Seriola lalandi) were lumped to family. 


Seriola lalandi - all specimens checked. 


Gerreidae - tentative and sporadic identifications to genus were 
lumped to family. 


Haemulidae - tentative and sporadic identifications to genus 
lumped to family. 


Girella nigricans - all specimens checked. 
Medialuna californiensis - all specimens checked. 
Caulolatilus princeps - all specimens checked. 


Sciaenidae - tentative and sporadic identifications to genus 
lumped to family. 


Scombridae - all larvae identified to this family or constituent 
taxa (except Scomber japonicus) were reexamined and reas- 
Signed; residuals are small, poorly preserved or unavailable 
specimens. 


Nomeidae - tentative identifications to genus lumped to family. 


Pleuronectiformes - all specimens of this category (originally 
called "flatfish") were examined and reidentified; residuals 
are small, poorly preserved or unavailable specimens. 


Bothidae - all specimens examined and reassigned; most were 
assigned to various paralichthyid genera. 


Citharichthys spp. - all larvae identified to species were lumped 
to genus except C. stigmaeus; category include: larvae of 
Etropus spp. 


Citharichthys stigmaeus - includes larvae larger than ca. 4.5 mm; 
smaller larvae are in Citharichthys spp. 


Paralichthys spp. - all specimens of this genus were examined and 
most were assigned to P. californicus or Xystreurys 
liolepis. 

Syacium ovale - all specimens examined. 


Xystreurys liolepis - originally misidentified as Paralichthys 
californicus; all specimens reidentified. 


Glyptocephalus zachirus - all specimens examined. 


Hypsopsetta guttulata - specimens were originally identified as 
Pleuronichthys spp. 


Microstomus pacificus - all specimens examined. 
Pleuronichthys spp. - all larvae of this genus and constituent 
species were examined and assigned to species; residuals are 


small, poorly preserved or unavailable specimens. 


Psettichthys melanostictus - all specimens examined. 


COMPUTER ENTRY AND EDITING 


Each taxon on the original identification sheets was given a 
3-digit code based on the list of codes in Haight et al. (1979). 
Taxon codes and counts from these sheets were keypunched by 
cruise and station, along with pertinent station and tow data, 
and entered into the VAX 11/780 computer at the University of 
California, San Diego, Computing Center. After entries were 
completed for an entire year, print-out listings of taxa and 
counts on each station were compared with the original data 
sheets to eliminate keypunch errors. Next, data in the file were 
cross-checked with data on an existing file which contained: 


station and tow data; numbers of eggs of sardine, anchovy, and 
saury; numbers of larvae of sardine, anchovy, hake, jack 
mackerel, and Pacific mackerel; total number of fish eggs; and 


total number of fish larvae. 


Discrepancies in ichthyoplankton data in these two files 
were corrected by inspecting original records from the sorting 
laboratory, the original ichthyoplankton identification sheets, 
and the samples themselves. Station and tow data discrepancies 
between the two files were corrected by reviewing ships' logs and 
deck tow sheets, original records from the sorting laboratory, 
cruise announcements, publications, header information on the 
ichthyoplankton identification sheets, and station plots 
generated for each cruise. Eventually all station and tow data 
were checked by comparing these sources. 


The corrected ichthyoplankton data base was then examined 
statistically and outliers were found and checked as_ above. 
Distributional plots were then prepared for each taxon and these 
were checked by reviewing the data sources mentioned above and by 
examining archived specimens. A listing of each taxon by station 
(Table 4) was produced, which became the primary document for 
subsequent checks. Misidentifications found in geographic 
outlier checks and other misidentifications and data problems 
discovered in the course of examining archived samples resulted 
in several iterations of Table 4. Finally, totals in Table 4 
were checked against annual summaries of incidence and abundance 
(Tables 2 and 3). Ecological analyses of the data were conducted 
concurrently with editing procedures and provided cross-checks 
that allowed correction of errors. 


SPECIES SUMMARY 
Larvae of northern anchovy (Engraulis mordax) represented 


57% of all fish larvae taken on CalCOFI cruises during 1965 and 
numbered eight times as many as the gonostomatid Vinciguerria 


lucetia, the next most abundant species with 7% of the total 
larvae Vi(Tablere2ye ws) Northern anchovy also ranked first in 


incidence; V. lucetia ranked 3rd. Rockfish larvae, a composite 
of about 70 species of the genus Sebastes, ranked 3rd in number 
(4.4% of the total larvae) and 4th in incidence. Pacific hake, 
Merluccius productus, with 3.9% of the total larvae, ranked 4th 
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in number and 8th in incidence. The lanternfish Triphoturus 
mexicanus ranked 5th in number and 2nd in incidence and the 
deepsea smelt Leuroglossus stilbius ranked 6th in number and 7th 
in incidence; each contributed 3.2% to the total number of 


larvae. The Pacific sardine, Sardinops sagax, ranked 7th with 
3.0% of the total number, but ranked 27th in incidence, an 
indication of several large samples. The sanddab genus 


Citharichthys ranked 8th in number (2.6%) and 5th in incidence. 
The remaining top 10 taxa were the lanternfish Stenobrachius 
leucopsarus (2.2%) and the jack mackerel, Trachurus symmetricus 
(1.5%). These two species ranked 10th and 17th, respectively, in 
incidence. The 10 taxa contributed 88% to the total larvae 
collected in 1965. The remaining 12% was distributed among 149 
taxa, plus the unidentified and disintegrated categories. The 
top 10 taxa included 4 midwater species, 3 coastal pelagic 
species, and 3 coastal demersal taxa. 


EXPLANATION OF TABLES 


Table 1 - This table lists by cruise the pertinent station and 
tow data for 1965, the volume of water filtered and 
standand haute factor) (fom each tow, the  pencenGort 
sample sorted, and the total numbers of fish eggs and 
larvae. CalCOFI cruises are designated by four digits; 
the first two indicate the year and the second two the 
month. Within each cruise the data are listed in order 
of increasing line and station number (southerly and 
seaward directions); the order of station occupancy is 
shown on the station charts (Figures 2-5). Stations 
are designated by two groups of digits; the first set 
indicates the line and decimal fraction and the second 
set indicates the station on the line. Time is listed 
as Pacific Standard Time at the start of each tow in 
24-hour designation. Methods for determining tow 
depth, volume of water strained, standard haul factor, 
and percent sorted were described in the methods 


section. The values for total fish eggs and larvae 
represent raw counts (unadjusted for percent sorted or 
standard haul factor). Ship codes are as follows: BD, 


Black Douglas; AX, Alexander Agassiz. 


Table 2 - This table lists pooled occurrences of all larval fish 
taxa taken during 1965 in ranked order. 


Table 3 - This table lists pooled counts of all larval fish taxa 
taken during 1965 in ranked order. Numbers are 
adjusted for percent sorted and standard haul factors. 


Table 4 - This table gives numbers of fish larvae for each taxon, 
listed by station and calendar month in which the tow 
was taken. Counts are adjusted for percent of sample 
sorted and standard haul factor. Average values are 
given for stations occupied more than once during a 
month. See Table 1 for station and tow data and Table 


le! 


6 for listing of stations with multiple occupancies 
during a month. Multiple occupancies occurred when a 
station was occupied more than once during a_ calendar 
month. The orders are listed in "phylogenetic" 
sequence modified from Nelson (1984). Subtaxa within 
each order are listed alphabetically. Page numbers for 
each taxon are given in the index at the end of the 
report. 


Table 5 - This table is a summary of pooled occurrences of all 
larval fish taxa taken on CalCOFI surveys from 1961 to 
1969. ‘Taxa are listed in the same order as in Table 4. 


Table 6 - List of stations with multiple occupancies in one month 
during 1965. 


ACKNOWLEDGMENTS 


Elaine Sandknop and the senior author originally identified 
larvae from CalCOFI cruises of 1965. Ronald Whyte coded each 
larval fish taxon or type and Rita Ford entered them into the 
computer. Debby Snow efficiently assisted in all aspects of data 


editing and retrieval. Cindy Meyer and James Ryan provided 
programming assistance. Dorothy Roll designed the CalCOFI data 
acquisition system and provided data processing support. Ken 
Raymond, Roy Allen, and Henry Orr helped with graphics and 
production of the report. Lorraine Prescott and Diane Forsythe 
prepared the manuscript for printing. Paul Smith determined 


statistical outliers, provided assistance during geographical 
outlier checks and offered helpful suggestions throughout the 
project. Izadore Barrett, Director of the Southwest Fisheries 
Center and Reuben Lasker, Chief, Coastal Fisheries Resources 
Division, SWFC, provided the support critical to the completion 
of the project. James Thrailkill planned CalCOFI surveys and 
supervised cruises, data handling, and plankton sorting from 1949 
to 1986 and is largely responsible for the high quality of these 
operations. Without the vision and direction of Elbert Ahlstrom 
and Elton Sette and the dedicated efforts of the many people who 
collected, processed, and analyzed the samples, this data base 
would not exist. 


12 


LITERATURE CITED 


Ahlstrom, E. H. 1948. A record of pilchard eggs and larvae 
collected during surveys made in 1939 to 1941. WoSo iain 
Wildl #Serv s.SSREe54), 62up. 

Ahistrompy EE. jHe obs Pilchard eggs and larvae and other fish 
larvae, Pacific Coast - 1951. WoS5 Wlsin Walch, Seinvys Ssirar 
102, 55 p. 

Ahlstrom, E. H. 1969. Distributional atlas of fish larvae in the 
California Current region: jack mackerel, Trachurus 
symmetricus, and Pacific hake, Merluccius productus, 1951 


throughs 19665) — iCallcORT Atlas Now dis xast) 1S7ep. 


mMalbsheretent, Iq Isle, Iklo (G5 WMteSsere, hovel 155° Wig ~ fSelie¥sllaavejoys LOWS o 
DIstributionals atlas, ,of, fish larvae, in, gthe | California 
Current region: rockfishes, Sebastes spp., 1950 through 


LS7/5. <nCallCOrimAtlaseNOk 2 Geshe 17/8) pic 


AMNDEOSe, ) Dal eAa ER ee Ccharnter, SH iG. a Moser = sand) CGC. Ree Santos 
Methot. 1987a. Ichthyoplankton and station data for 
California Cooperative Oceanic Fisheries Investigations 
survey cruises in 1951. U.S. Dep. Commer., NOAA Tech. 


Menon, ONMES SWE; NOL 9), h916) pre 


ANbDEOSC) Dem Aerie om am Charritecirm a HonG.. Mosew, -anda CR se oanicos 


Methot. ISHS T/9) < Ichthyoplankton and station data OKs 
California Cooperative Oceanic Fisheries Investigations 
survey cruises in 1955. U.S. Dep. Commer., NOAA Tech. 


Memo., NMFS, SWFC, No. 83, 185 p. 


Anbroser a Da) Ace, ok. beiCharter oH. Ga Moser; and CC. Ra Santos 
Methot. MO SiC. Ichthyoplankton and station data for 
California Cooperative Oceanic Fisheries Investigations 
survey cruises in 1960. U.S. Dep. Commer., NOAA Tech. Memo, 
NMFS, SWFC, No. 88, 253 p. 


ANDEOSE Dna. me Rem Chavctets aH. GeeMOosemw, sand Bee Sy sbatshiarater 
1988. Ichthyoplankton and station data for California 
Cooperative Oceanic Fisheries Investigations survey cruises 
TneelOGS\. WiStsic Dep. Commer., NOAA Tech. Memo., NMFS, SWFC, 


No. 9494209.p. 


Harghty.) Ca Aw, Ha G. Moser, and! Pe Eee Smith. — 1 979R es Daca fenitrsy, 
programs: CalCOFI. II. Fish eggs and larvae identification 
sheet. National Marine Fisheries Service, Southwest 
Fisheries Center, La Jolla, Admin. Rept. No. LJ-79-25. 


Kramer, OD. er Distributional atlas of fish eggs and 
larvae in the California current region: Pacific sardine, 
Sardinops caerulea (Girard), 1951 through 1966. CalCoFI 


Atlas wNOls sl2cvaly coo) pie 


13 


Kramer, D. and E. H. Ahlstrom. 1968. Distributional atlas of 
fish larvae in the California Current region: northern 
anchovy, Engraulis mordax Girard, LOS) sehrough  s L9G5). 
CalCOFI Atlas No. 9:xi + 269 p. 


Kramer, Da, Mo Kalan, Bo G. Stevens, dic Re thrall ands Jen: 
Zweifel. 1972. Collecting and processing data on fish eggs 
and larvae in the California Current Region. NOAA Tech. 
Rep. NMESPCires 370, 38 pe 


Nelson, J. S. 1984. Fishes of the world. John Wiley and Sons, 
Ney.) ©5285" p> 


Powles, H. and D. F. Markle. 1984. Identification of larvae, p. 


Silos} She ibjake Ontogeny and systematics of fishes. lals (Ge 
Moser. We edie oRichards) ) Dias M: “Cohen, M: «Pe shahay vA. Wi. 
Kendall girs, and ~Se lesRichardson, —(eds.)= ssSpece | Pubill: 


Now ie Aner. Soc.  lchthyolm Herpetol., 760 sp. 


Sandknop, EH. ) Mop Rael. Charter, =H. G. Moser, and) J.8 Da Ryant 
1987a. Ichthyoplankton and station data for California 
Cooperative Oceanic Fisheries Investigations survey cruises 
in 1952. U.S. Dep. Commer., NOAA Tech. Memo., NMFS, SWFC, 
Now 80) 2078 ps 


Sandknop). sie Mak ne Chance mH) 1G MOSer, ands di) Domayne 


1987b. Ichthyoplankton and station data for California 
Cooperative Oceanic Fisheries Investigations survey cruises 
in 1958. U.S. Dep. Commer. NOAA Tech. Memo., NMFS, SWFC, 


No. 86, 248 p. 


Sandknop, E. M., R. L. Charter, H. G. Moser, C. A. Meyer, and A. 


E. Hays. 1988a. Ichthyoplankton and station data for 
California Cooperative Oceanic Fisheries Investigations 
survey cruises in 1961. U.S. Dep. Commer., NOAA Tech. 


Memo., NMFS, SWFC, No. 92, 167 p. 


Sandknop, E. M., R. L. Charter, H. G. Moser, C. A. Meyer, and A. 


E. Hays. 1988b. Ichthyoplankton and station data for 
California Cooperative Oceanic Fisheries Investigations 
survey cruises in 1964. U.S. Dep. Commer. NOAA Tech. 


Memo., NMFS, SWFC, No. 95, 222 p. 


Smith, P. E. 1971. Distributional atlas of zooplankton volume in 
the California Current region, 1951 through 1966. CalcCOFI 
Atlas No.} 43 xvar + 144 pt 


Smith, P. E. and S. L. Richardson. 1977. Standard techniques 
for pelagic fish egg and larva surveys. FAO Fish. Tech. 
Pap. No. 175, 100 p. 


Staff, South Pacific Fishery Investigations. 1953. Zooplankton 


volumes off the Pacific Coast, 1952. U.S. Fish Wildl. Serv. 
SSRF 200, 41 *p. 


14 


Stevens, 5. ..Gi7 Re -L. Charter, H.C. Moser, and M. S. | Busby. 
1987a. Ichthyoplankton and station data for California 
Cooperative Oceanic Fisheries Investigations survey cruises 
in 1953. U.S. Dep. Commer., NOAA Tech. Memo., NMFS, SWFC, 
No. 81, 186 p. 


Stevens, E.G.) R. Lb. Charter, H.G. Moser, tand 9a. S., “Busby. 
1987b. Ichthyoplankton and station data for California 
Cooperative Oceanic Fisheries Investigations survey cruises 
in 1956. U.S. Dep. Commer., NOAA Tech. Memo., NMFS, SWFC, 
NOC 4 pees op. 


Stevens, E.. ‘Go, R= iL. Charter, HowGs Moser, and  M. S. | Busby”. 
LOS7C. Ichthyoplankton and station data for California 
Cooperative Oceanic Fisheries Investigations survey cruises 
in 1959. U.S. Dep. Commer., NOAA Tech. Memo., NMFS, SWFC, 
Nos, “87, 27.3: 


Sumida, Ba We, KR. i. Charter, HH. Gy Moser, and) D. iL. (Snow. 
1987a. Ichthyoplankton and station data for California 
Cooperative Oceanic Fisheries Investigations survey cruises 
in 1954. U.S. Dep. Commer., NOAA Tech. Memo., NMFS, SWFC, 
NOQ> BA, BO7 ie 

Sumida, Bau Yo, Re Ll. Charter, |H. G. Moser; ‘and D. L. {snow 
1987b. Ichthyoplankton and station data for California 


Cooperative Oceanic Fisheries Investigations survey cruises 
in 1957. U.S. Dep. Commer., NOAA Tech. Memo., NMFS, SWFC, 
Noe "857, 2:25 pl 


Sumida, BasaY.,) R. ly. Charter, H. G. Moser, and 9D" Las) snow. 
1988. Ichthyoplankton and station data for California 
Cooperative Oceanic Fisheries Investigations survey cruises 
in 1962. U.S. Dep. Commer., NOAA Tech. Memo., NMFS, SWFC, 
Nog 93, 179¢p. 


University of California, Scripps Institution of Oceanography. 
1965. Data report: physical and chemical data, CalCOFI 
Cruise 6501. SIO Ref. 66-4. 


University of California, Scripps Institution of Oceanography. 


L967 - Data report: physical and chemical data, CalCOFI 
CEuisen6504 6507), 6509. SiO) Ret. e716; 67-177. 


AL) 


6509 


Figure 1. Composite arrangement of diagrammatic charts showing 
areas sampled on each CalCOFI cruise during 1965. 
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TABLE 2. Pooled occurrences of fish larvae taken during CalCOFI 
cruises in 1965. 


Rank Taxon Occurrences 
i: Engraulis mordax 618 
2 Triphoturus mexicanus 494 
3 Vinciguerria lucetia 436 
4 Sebastes spp. 387 
5 Citharichthys spp. 342 
6 Disintegrated fish larva SS 
7 Leuroglossus stilbius 300 
8 Merluccius productus 290 
9 Cyclothone spp. 265 

10 Stenobrachius leucopsarus 263 
10 Unidentified fish larva 263 
2 Protomyctophum crockeri 261 
13} Diogenichthys laternatus 249 
14 Lampanyctus ritteri 234 
5 Myctophidae 222 
16 Bathylagus wesethi 220 
7, Trachurus symmetricus 214 
18 Lampanyctus spp. 183 
19 Ceratoscopelus townsendi 156 
20 Melamphaes spp. 1RSyab 
2 Sciaenidae 147 
22 Tarletonbeania crenularis 13/2. 
23 Bathylagus ochotensis 127 
24 Diogenichthys atlanticus ama) 
25 Symbolophorus californiensis aba tal 
26 Paralichthys californicus 107 
27 Sardinops sagax 104 
27 Gobiidae 104 
29 Hygophum atratum 103 
30 Stomias atriventer 100 
Si Pleuronichthys verticalis 88 
32 Gonichthys tenuiculus 81 
a2 Parophrys vetulus 81 
34 Diaphus spp. 80 
a5 Symphurus spp. US 
36 Hypsoblennius spp. 713 
Si Lestidiops ringens 67 
38 Citharichthys stigmaeus 65 
39 Clinidae 64 
40 Serranidae 59 
40 Sternoptychidae 59 
42 Chauliodus macouni y7/ 
43 Icichthys lockingtoni 53 
44 Argentina sialis 49 
45 Peprilus simillimus 45 
46 Hippoglossina stomata 44 
46 Notoscopelus resplendens 44 
48 Synodus spp. 42 
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TABLE 2. 


Rank 


(contr) 


Taxon 


Ophidion scrippsae 
Chiasmodontidae 
Chromis punctipinnis 
Ophidiiformes 
Cottidae 

Halichoeres spp. 
Etrumeus acuminatus 
Scomber japonicus 
Lyopsetta exilis 
Scopelarchidae 
Idiacanthus antrostomus 
Poromitra spp. 
Lampadena urophaos 
Oxyjulis californica 
Tetragonurus cuvieri 
Prionotus spp. 
Chilara taylori 
Trichiuridae 
Semicossyphus pulcher 
Hygophum reinhardtii 
Carangidae 

Sphyraena argentea 
Scorpaena spp. 
Anguilliformes 
Nansenia crassa 
Agonidae 

Notolychnus valdiviae 
Scorpaenichthys marmoratus 
Sebastolobus spp. 
Trachipteridae 
Scopelosaurus spp. 
Myctophum nitidulum 
Gonostomatidae 
Ceratioidei 
Microstoma microstoma 
Cyclopteridae 
Microstomus pacificus 
Gerreidae 

Seriola lalandi 
Scopelogadus bispinosus 
Oxylebius pictus 
Syngnathus spp. 
Haemulidae 
Diogenichthys spp. 
Hygophum spp. 
Hypsopsetta guttulata 
Coryphaena hippurus 
Pleuronichthys ritteri 
Sarda chiliensis 
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Occurrences 


TABLE 2. (cont. ) 


Rank Taxon Occurrences 
96 Lampanyctus regalis 9 
96 Psettichthys melanostictus 9 
96 Nansenia candida 9 
96 Brama spp. S) 
96 Notolepis risso 9 
96 Aristostomias scintillans 9 
96 Cololabis saira ) 
96 Gobiesocidae o 

106 Xystreurys liolepis 8 

106 Auxis spp. 8 

106 Atherinidae 8 

106 Gempylidae 8 

106 Loweina rara 8 

106 Hypsypops rubicundus 8 

106 Pomacentridae 8 

nats Scopeloberyx robustus 7 

mas! Bathylagus spp. 7 

a3 Zaniolepis spp. 7 

es Brosmophycis marginata 7 

als Ichthyococcus spp. 7 

ats) Labridae 7 

Tas Macroramphosus gracilis 7 

Teas Caulolatilus princeps 7 

1A Photonectes spp. 6 

AA Stemonosudis macrura 6 

123 Pleuronichthys coenosus 5 

123 Scomberomorus spp. 5 

123 Medialuna californiensis 5 

126 Glyptocephalus zachirus 4 

126 Howella brodiei 4 

126 Bathophilus spp. 4 

126 Pleuronectiformes 4 

126 Scombridae 4 

126 Pleuronichthys decurrens 4 

126 Sudis atrox 4 

126 Blennioidei 4 

134 Vinciguerria poweriae 3 

134 Paralepididae 3 

134 Tetraodontidae 3 

134 Girella nigricans 3 

134 Macrouridae 3 

134 Bathylagus pacificus 3 

134 Physiculus spp. 3 

134 Diplophos taenia 3 

1A Tactostoma macropus 2 

142 Lepidopsetta bilineata 2 

142 Opisthonema spp. 2 

142 Centrobranchus spp. 2 

142 Exocoetidae 2 


50 


TABLE 2. (cont. ) 


Rank Taxon 

142 Electrona rissoi 
148 Nomeidae 

148 Pleuronichthys spp. 
148 Hexagrammidae 

148 Eustomias spp. 

148 Caristius macropus 
148 Hemiramphidae 

148 Soleidae 

148 Bathylagus milleri 
148 Stomiiformes 

148 Triphoturus nigrescens 
148 Syacium ovale 

148 Paralepis atlantica 
148 Evermannellidae 

148 Mugil spp. 


Sul 


Occurrences 


PRPRPRP PEP RPRPRPRPRPRPRPESN 


TABLE 3. Pooled numbers of fish larvae taken during CalCOFI 
cruises in 1965. Counts are adjusted for percent of 
sample sorted and standard haul factor (see text). 


Rank Taxon Count 
1 Engraulis mordax 320562 
2 Vinciguerria lucetia 40034 
3 Sebastes spp. 24848 
4 Merluccius productus 21963 
5 Triphoturus mexicanus TS} F/S) 
6 Leuroglossus stilbius Aion. 
i] Sardinops sagax 16659 
8 Citharichthys spp. 14756 
9 Stenobrachius leucopsarus 12130 
10 Trachurus symmetricus 8456 
a: Sciaenidae 6466 
152 Diogenichthys laternatus 6277 
1S) Bathylagus wesethi 3418 
14 Serranidae 3214 
ES Unidentified fish larva 2918 
16 Cyclothone spp. 2748 
iL7/ Ceratoscopelus townsendi 2S 
18 Disintegrated fish larva 2039 
19 Lampanyctus ritteri 2021 
20 Haemulidae 1974 
21 Symphurus spp. 1794 
22 Etrumeus acuminatus WSS 
23 Lampanyctus spp. 1451 
24 Myctophidae 1308 
25 Protomyctophum crockeri 1247 
26 Tarletonbeania crenularis 1203 
27 Bathylagus ochotensis 1190 
28 Prionotus spp. 57, 
29 Diogenichthys atlanticus 889 
30 Parophrys vetulus 861 
31 Symbolophorus californiensis 72. 
37 Chromis punctipinnis HAL 
33 Hygophum atratum 709 
34 Carangidae 698 
35 Hypsypops rubicundus 680 
36 Diaphus spp. 670 
37] Gobiidae 669 
38 Melamphaes spp. 655 
39 Paralichthys californicus 631 
40 Synodus spp. S/S 
4l Stomias atriventer 518 
42 Ophidion scrippsae 516 
43 Gonichthys tenuiculus 501 
44 Hypsoblennius spp. 448 
45 Halichoeres spp. 439 
46 Ophidiiformes 418 
47 Peprilus simillimus 390 
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TABLE 3. (cont.) 


Rank Taxon Count 
48 Clinidae 349 
49 Sphyraena argentea 344 
50 Pleuronichthys verticalis SANT) 
Syl Icichthys lockingtoni sil 
52 Argentina sialis 306 
53 Citharichthys stigmaeus 293 
54 Notoscopelus resplendens 290 
55 Lestidiops ringens 287 
56 Scomber japonicus 286 
Sy7/ Hygophum reinhardtii 259 
58 Gerreidae 250 
59 Sternoptychidae 236 
60 Oxyjulis californica 227 
61 Tetragonurus cuvieri 219 
62 Chauliodus macouni ANP 
63 Anguilliformes ZAK0 
64 Auxis spp. 195 
65 Hippoglossina stomata 190 
66 Cottidae 18a 
66 Scomberomorus spp. 181 
66 Lampadena urophaos 181 
69 Lyopsetta exilis 176 
70 Idiacanthus antrostomus THO 
Yak Chiasmodontidae WS\A 
72 Notolychnus valdiviae Asal 
73 Pomacentridae 140 
74 Gonostomatidae eS 7 
nS Scopelarchidae 136 
76 Scorpaena spp. LAS) 
V7 Poromitra spp. 118 
78 Trichiuridae 109 
79 Chilara taylori 104 
80 Nansenia crassa 102 
81 Semicossyphus pulcher 101 
82 Sarda chiliensis 95 
82 Atherinidae 95 
84 Seriola lalandi 93 
85 Sebastolobus spp. 87 
86 Myctophum nitidulum 75 
87 Agonidae 74 
88 Ceratioidei 65 
89 Hygophum spp. 64 
90 Scopelosaurus spp. 62 
90 Microstomus pacificus 62 
S)F Scorpaenichthys marmoratus 61 
92 Microstoma microstoma 61 
94 Trachipteridae 3) // 
95 Scopeloberyx robustus 50 
95 Scopelogadus bispinosus 50 
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TABLE 3. 


Rank 


(Cone. ) 


Taxon 


Opisthonema spp. 
Xystreurys liolepis 
Diogenichthys spp. 
Bathylagus spp. 

Brama spp. 

Nansenia candida 
Lampanyctus regalis 
Notolepis risso 
Labridae 

Oxylebius pictus 
Gobiesocidae 
Cyclopteridae 
Aristostomias scintillans 
Coryphaena hippurus 
Cololabis saira 
Pleuronichthys ritteri 
Gempylidae 

Syngnathus spp. 
Photonectes spp. 
Hypsopsetta guttulata 
Vinciguerria poweriae 
Macroramphosus gracilis 
Psettichthys melanostictus 
Ichthyococcus spp. 
Loweina rara 
Caulolatilus princeps 
Blennioidei 

Zaniolepis spp. 
Brosmophycis marginata 
Sudis atrox 
Glyptocephalus zachirus 
Stemonosudis macrura 
Scombridae 
Paralepididae 

Medialuna californiensis 
Bathophilus spp. 
Pleuronichthys coenosus 
Pleuronichthys decurrens 
Nomeidae 

Bathylagus pacificus 
Howella brodiei 

Syacium ovale 
Physiculus spp. 
Macrouridae 
Lepidopsetta bilineata 
Pleuronectiformes 
Diplophos taenia 
Centrobranchus spp. 
Girella nigricans 
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TABLE! 3 (conte) 


Rank Taxon 
146 Exocoetidae 
146 Electrona rissoi 
146 Tactostoma macropus 
146 Stomiiformes 
150 Tetraodontidae 
ILL Bathylagus milleri 
IEGAL Paralepis atlantica 
15a: Caristius macropus 
IEGyAl Mugil spp. 
Sai Evermannellidae 
IL Sjal Eustomias spp. 
iB Triphoturus nigrescens 
IL Ghal Pleuronichthys spp. 
159 Soleidae 
160 Hemiramphidae 
160 Hexagrammidae 

Total 


55 


Count 
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TABLE 6. List of stations which were occupied twice 
during 1965. 


Station Month 
113.0 30.0 2 
23)0 42.0 2 
270 40.0 2 
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This index lists taxa included in Table 4 with their page 
numbers. 
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Chilara taylori 
Ophidion scrippsae 
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Melamphaidae 
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Syngnathiformes 
Macroramphosidae 
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Scorpaeniformes 
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Triglidae 
Prionotus spp. 
Perciformes 
Blennioidei 
Blenniidae 
Hypsoblennius spp. 
Clinidae 
Gobioidei 
Gobiidae 
Labroidei 
Labridae 
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ChromdS i PUNCEDPPITNE Si fare redetove te loitehe tole toloteteietsitatelle euameee se 169 
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Mugiloidei 
Mugilidae 
MUTA SOD 0 66 eS Siew te te eS fo 6% To. Tale ites RTOS ate ena ame re te ete 170 
Percoidei 
Apogonidae 
HOWCTE ALD TOT CI tats See % (oo oto whe SRE Te ae ee aw ever aIe ise Sits 170 
Bramidae 
IAI SO Plot volrotetoiteyfoltefolfeltereltclioite telteleletelteliel'e cialclalaletanaiateliatateletate 170 
CAarangniGaemrsrisisiacieis. cuca ciedatetetere, syokeychepeussedeuekswouekoncucyol.crekeieneetens 7a. 
SCETOM Ahad ANGI & ff: ole cotetetele Yotoive\'elefusie tetas Meenas ore tare tere tets ili 
Prachurus <SyMMCECTzI CUS) (oi6ic.ex6. 60d <acuersheseusvexersneisiehotere erate IG)? 
Caristiidae 
CarUSEDLUSHMACT OPUS) + 11% Maes (o.2oto vowtae ava le Roe CANCION leh scone vs IWS 
Coryphaenidae 
Cory phacnat HUPPULUSH % toleic wlateiolelsisysnelernelelerajeteteie te wisieiele 75 
GEEFEWAAYS? vrerrele ike pene res iia ite ho MRIS ae ayes Ss ic ahs OS Aiea evelovens a5 
Heal @mupiticl aS ioran sed silat Setarains faye ll ote chohveron Syeh’on’suconre neh cheveye\ekeualeteteveredeaehers 175 
Kyphosidae 
CERO ay nuGru Cans mensiuetasever ersddier, cielo ia eoe aaeren tbo eee te teloneMens 176 
Meaialuna CalifOrniensSisS® ¢ i046 3.< 4i.d wn Selete eae et etene 176 
Malacanthidae 
CavloValrhusy PEUENCCDS. .6.:6.Syocsxsi/audyscare seis cccauoustetete See 176 
SCLASHIGAC SSS ye Bel SMe LIPS sada gonapsuciolonsysus lexckeusgeaemeusneusie vere 76 
SCrPEANMGACy Teh Wee RON Sam A mba mA hese teeter 178 
Scombroidei 
Gempy laid aerisisng tate iran le Ris clam latare etnies a rogacueuebemetetens tebe Vebe to xeus 179 
sofa) iilop aio loo bo oe Re RR Ce ee eh en re rk are ee 180 
PA ED SETS Ae SOS iste Haifa a lau's eure deta steven weve aor Sole le tey.c eaebeteheuers is te lopene 180 
SALAAM CDIMMUOCISTS yore ’s-% tu lato, leteatoyete Overs al enn eke erate ase ois Kenaize 180 
SCOMDET iFADONE CUS. ‘a % jt te even morale ete eis euevereu ere AEC eieLevolaie 180 
SCOMDCTEOMOGUS MSPPlem olelelelolchekelelelolelencnolclelohe oieleketoneter Totewe 181 
PIT SHUI UA ACME ara Ahotte ialbol ices oo Wat als eueu ous onenonsinineheyah ond te tepenebeeie reac vere 181 
Sphyraenoidei 
Sphyraenidae 
SPDYFACNAmaALGeCNE CAS a raieletoyele eleie! eels rele oto stone rele) etree see 182 
Stromateoidei 
Centrolophidae 
BELCRERYS LOCKPAQEONE | 6. sisiess ss: ahe)o.< alles o) sonar aiciereteraterene 183 
NOMmed dae@w tone. 45 265 oR cee 8% SK sce.5 SS TSS Bie are enone 184 
Stromateidae 
PEPE USC STINT PIUMUSI 5.5 ws ARR 5 ete eee ee Sie eer nae a. oie 184 
Tetragonuridae 
BER GAGONUITUS SCUUMOTN, joucisyalsiooiciaseseusiesstegatetorenceeke keke celts 185 
Trachinoidei 
CHiiagSmMoGomt TAAC) v)4/< eicrersie ac0)'s, 01 ctecsvers eve etevovey ete reinionene okene vel emetene 185 
PLEUrONeCEMEORMESM.7iuh. Walehee ete et Nie e A ielehe ce mieiemyore eastern 186 
Pleuronectoidei 
Paralichthyidae 
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Pleuronectidae 
Glyptocephalus 
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Pleuronichthys 
Pleuronichthys 
Pleuronichthys 
Pleuronichthys 
Pleuronichthys 
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Tetraodontiformes 
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Disintegrated fish larva 
Unidentified fish larva 


GPO, 583-795/69650 


ceceecewe eee eee eee ee eo eee ewe ee eee eee eee 
oceerereere eee sce cee eee eer eee eee eee ee ee 


eee ee eee eee eee eee ee eee eee eee eee eee 


eoeerecer eo eee e eee ee eee ere eee eee eee eee eee 


220 


; p 
} 
- 
i 
‘ 
¢ * 
> me 
' 
ll i y 
— ‘ie < 
Z 5 
6 
ve 
‘Al 
/\ 
‘ 
‘ 
be « 
1 
i 


RECENT TECHNICAL MEMORANDUMS 


Copies of this and other NOAA Technical Memorandums are available from the National Technical 
Information Service, 5285 Port Royal Road, Springfield, VA 22167. Paper copies vary in price. 
Microfiche copies cost $4.50. Recent issues of NOAA Technical Memorandums from the NMFS 
Southwest Fisheries Center are listed below: 


NOAA-TM-NMFS-SWFC- 86 


87 


88 


91 


92 


93 


95 


Ichthyoplankton and station data for California Cooperative 
Oceanic Fisheries Investigations survey cruises in 1958. 

E.M. SANDKNOP, R.L. CHARTER, H.G. MOSER, and J.D. RYAN 
(September 1987) 


Ichthyoplankton and station data for California Cooperative 
Oceanic Fisheries Investigations survey cruises in 1959. 

E.G. STEVENS, R.L. CHARTER, H.G. MOSER, and M.S. BUSBY 
(September 1987) 


Ichthyoplankton and station data for California Cooperative 
Oceanic Fisheries Investigations survey cruises in 1960. 

D.A. AMBROSE, R.L. CHARTER, H.G. MOSER, and C.R. SANTOS 
METHOT 

(September 1987) 


Summary of distribution records of the spinner dolphin, Stenella 
longirostris, and the pantropical spotted dolphin, S. attenuata, from 
the western Pacific Ocean, Indian Ocean and Red Sea. 

J.W. GILPATRICK, JR., W.F. PERRIN, S. LEATHERWOOD, and L. 
SHIROMA 

(October 1987) 


Summary of worldwide locality records of the striped dolphin, 
Stenella coeruleoalba. 

C.E. WILSON, W.F. PERRIN, J.W. GILPATRICK, JR., and 

S$. LEATHERWOOD 

(December 1987) 


Micropatch sampler data. 
R.W. OWEN and C.A. KIMBRELL 
(December 1987) 


Ichthyoplankton and station data for California Cooperative 
Oceanic Fisheries Investigations survey cruises in 1961. 

E.M. SANDKNOP, R.L. CHARTER, H.G. MOSER, C.A. MEYER, 
and A.E. HAYS 

(January 1988) 


Ichthyoplankton and station data for California Cooperative 
Oceanic Fisheries Investigations survey cruises in 1962. 

B.Y. SUMIDA, R.L. CHARTER, H.G. MOSER, and D.L. SNOW 
(January 1988) 


Ichthyoplankton and station data for California Cooperative 
Oceanic Fisheries Investigations survey cruises in 1963. 

D.A. AMBROSE, R.L. CHARTER, H.G. MOSER, and B.S. EARHART 
(January 1988) 


Ichthyoplankton and station data for California Cooperative 
Oceanic Fisheries Investigations survey cruises in 1964. 

E.M. SANDKNOP, R.L. CHARTER, H.G. MOSER, C.A. MEYER, 
and A.E. HAYS 

(January 1988) 


8 
s 


